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and are connected to the radio module (41). 

(57)S*?i: *a§M^c«i>T>7^:^^glcfcl^r^±. « 

»(D T >7":f(2l)3!)<^-tL-? tt I5|$fl>r— 3^;K22) L T 
mt§i=EVzL-M^i)izmmtsti. a»J9^va.-;u(4i) 
fw*oTai«ttl8a)a»3S 1 -^ia±CDT>^:^(2l)* 

l433fc7Ei^a-<>h(3)^i^LT±fi8+A'e**:; h(2) 
A<«3E**t. TW^-Y^e^^v K4)lcttJR»^$;zL- 
;K4i)*<rtjS$tt-5i:*lc. ±aj+-ve**> h{2)[zm 
IE«»a)T>^-*-(21)35^rtjS$ttTl^^o aia<7)T> 
"x:^(21)A^t>#t;^«i»*(Df^$^^-3f;K22)^4. SL^ 

(cKte€>ttT. 3*7ci^a>ri/ h(3)fciaia:**tTL^ 
sjtiiTL(34)*aaL. m»=Ei}=L-M4i)izmiRts*i 



wo 2004/109846 Al lillllPliiiiOIIPniiiiliilliillll 



(84) Ji^sm^cn^st^sy. ±ra)as<oi£««aA^pr 2:S:^=i-K&t;ft6a)KSicoL>rf*. ^mm^tsixh 

W' ARIPO (BW, GH, GM. KE, LS, MW, MZ, NA, SD, ftPCT^if-y hCO^aiCtiKJ^LT l^* Ta— KtBSS 

SL, SZ, TZ, UG, ZM, ZW), a.— ^ vT (AM, AZ, BY, OH^f^Z^^y — h J $#880 

KG. KZ. MD. RU. TJ. TM). 3 — □ (AT, BE, BG. 

CH, CY, CZ. DE, DK, EE, ES. FI. FR, GB, GR, HU, IE, 

rr, LU. MC, NL, PL, PT, RO, SE, SI, SK, TR). OAPI (BF, 

BJ, CF, CO. CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 

TD, TG). 



wo 2004/109846 



1 



PCT/JP2004/007804 



m m m 

5 UWj^^ 

7^■^^g;65^e>;^^TV^5(^J;t^iB:4:Ia<^^#fF<2^#2 002-237773-^. 
^i^m<t^W^WM^ 2002-271125 ■^#RS)„ 

20 ST>'7"':^^e:65^bttTV^§(0;2|5:|a<25f0B#fl^^¥9-2 4 6 8 2 4-^<2t^. 
0:2|s:|B<2fM#rF<2^^¥6-4 7 17 l-^#Rg)„ 

^!lx.fiB:2|ca<^||ij#f|:<^^5p9_2 4 6 8 2 4-^J^l3^(Or ^x-^^gfi. HI 
5 XHTT^-^n < . Ef*: ( 8 ) (Di^$|StC#||g^(DT Vt^-^ ( 9 ) ^^©J^tiJC^ia: bT« 
^$tvT*3i!), 8 )(Dl^la5t-f*|lfl§P (81)3^5^^$^, ^(ia$P(8l)OJIg®lc:»i: 



wo 2004/109846 



2 



PCT/JP2004/007804 



(92) LXTl^y'i-^—P^ (93) izmi^ LT^fife $ ft, WCT l^'r-T^—:^ (93) 
5 ^T^/7^-^3g«t;i*5V^Tf^. t Vi^^«(92)tCj;oTT>-X^(9)^m($:(8) 

xBi:Bfj:^mi)zm^n^:LtMmm^o 
^ :l x^^mo:> B m-t. mMi(omM-)5\^^^r i^'r-rmmco^mmm^m^h 

So 

:2ls:|g0^l3:#> S T ^^7"■:^igS^-*3V^Tf^ . ^i5c(^T VT-t- (21) :/ 
25 y^^:^^LT^^^-:^^— /K4i)tcg|j^^ti.. ^il^^v^a.— /u(41)Ij: j;oXiS{t 
J|^li<7)^03felojej^Ji<^)r:/x-^(2l)Sr^^i-S:ii::dS^tgT'fcoT^ 



wo 2004/109846 PCT/JP2004/007804 



JSfeTnv^ 3 ^ >- b ( 3 ) tJllBIS? $I^TV^5fl:ii?L(34) Sriiil BGIBilll* v^a.-zl- 

-r (21) (D ttJ>6^ e>iifS^^|i© S^'^^ 1 oJ^Jl Ji(DT (21) ;i55^«^ $ 5 . igfuK. 
15 B5IS^^$:Jxfcri/7^-^(2l)l::j:5^ffijytSt-T. ^-if ;65^«^So^<b5ril 

<DTi^T-r {21) tmVi^fh. M^c^OT:/x•^(2l)^St>§:^f^^(DjSv^;b•|R]^:: 
20 :ar<*:6«J«J^^^:*3V^T> HulBS^feTci^^a b (3)Ji. BTtb^^ls© 

1^. ^iim:«l^-;^(DM^$:^c2;§^^tLfc$ft^(3l) ^mu{'ii)(D9iM\^mnhfiti 

^W-%{'i2) ^^fe;^(Dm^*:^-ia«$*^TBulB^ft:^fP(32);^lS|H]feg*tc:^*6^S: 
»:t$P(43)i:;ei^bfll^$tb. MlBKii?L(34)«. $ll|gP(3l)JiTJ«^#:g|S(32) ^Miib 

-i^^/i'ds, 2v^^^:m;^ae>nfcJytST^ 3«fe7cv^3-r :^ h (3)^=SI^-t-5$ftfp(3i) 



wo 2004/109846 



4 



PCT/JP2004/007804 



OPiPJ6^bmii?L(34)Ortgp--gAU. Kii?L(34)^lriiigL-C. ^flsgp (32) (DiB 

a7b^h-<—p^ mi^<D \Hmcm\.. ^-y^mi^\^ (o a. —jv (4i) \z.^m $ ^ 

(32) (0^ji?L (34) <^)|^lH5^^:T^V^^^:^:}a Cj tb^t * * 5 ;i 

#(©7^^x<;:/W (ii);dsga^$lx6i*ic, W (ii)coT:;^tcf±, - 

*|-o;^fc'— :^(12)(l2);d5@a{i$^-CV^So 3ls :*:#:( 1 )©W®lcfi, 7^Hfi?3 

m) t mm. l a n j: o $ ttx *5 > x i- t-i;^ 3 v*feiii^fi^g;5:» mm ^ 



wo 2004/109846 PCT/JP2004/007804 



«9 . i-tfv?3 i^Wcm(D\\^mRrj'^P^y'-(:^-:^i^^ (iDRXJ^:^ i^'—:f3 (12) (12) 

5 ±g|5=^^ti'^5' b(2)i:T$P^^tf^5' h(4)^^x.. i^^-^ Vf^^/ b (2) (4) 
tt. 3^>:5^v'^-r>'K3)^cj;oTSV^^^:Jg^$ttTV^S„ ::tvlcJ;oT. 

10 jfti, T^^X-^3L:^y h(io)ft, m 1 tC^i-$D<, TSP'^E^^lf-^y h(4)%7'l^ 

[BjUTs S:m#tti:*g|Rj#<^M'^ji5 5 0(DM¥3^^T>^7"-t'(2l)/!)S^t)#tte>iixT 
15 v^§o itT:/-r':^(2l)tc{i-?:;ix^'tt. i«ji^fe#tt<^)^;Jxfcl^$ft'5r— y^/K22):6S^ 

20 mm ^ nxmm'^i^u 02) amm s * j^iiK* s ^^{t§p (43) t -^^ ^ nxv ^ 

5o lft^(3l)<7>±i^$P(3:}t;H:=g$|S(33);$5?i^^fe$nT*5i9, fA§p(3l):s.t/^<*:$15(3 
2) iJlfi, (33) ^ft:§P (32) (Dmm^^^MmH (34) ;dS|B|S; $ ;}^•r 

25 X. T^^^^^-^y hi4)(Dm^i-f^iA3)\Z.n. •=eoiSlH5t-^#:|fP(32) (^E@ 
J; 19 t>/h$ <^ ^#:^35(32)(^MP#J; t>::*:t J^^i*3^^^i-5^p«Fi5(44);d5j|^^ 



wo 2004/109846 PCT/JP2004/007804 



yK22)«. ^v^^^:m:^aP>^^Ts 3«fe5cv^3>r h (3) OKii ?L (34)^^31 U 

§15 (42) Kn^ti^nmm^-y'^i^ (22) <D5fei^^fP:6Sg^ig $ nx^^ . mtc: o T. 
5 o<7)T^7^"^ (21) 5 2|s:<^)|^|ft^— y^/U(22) UTilli^t^^x— /U(41) 
10 j^$tbTV^5o #|^^^-^/K22)f*, ]li^3fesS^^^t>oT#T>'7"-:?-(21) 

b mm^ i^zi.'-zu (41) * -e# t;«T V ^ 5 o 

±ia:*:|gWorV7^'^^gic:*3V>Tfi> Ti^x-:^^=iy h (10)0 S^feTcv^a 
h(3);d57K5Fffi-li-Cii:^-t-'5 alftcD^iftmilt) teg ^^^S^Wb■cv>5o■T?^ 
^ 1^ ^ y h ( 2 ) trT§P=3r ^ 1^-^ y b ( 4 ) b Tfl^ tz:^^ ^"it^^Lt-d^ 
15 ffi5|5S„ X> 3^7nv'3-r:/h(3)fi. fft^(31) m «9 i S^tr^ bTV^6<Z)■e. 
i|ill^^a5(3l)t^'^''L^<^ bTJbgP'^f-^lf;^!;?/ h (2)iSrlHl^$-^5r i:;&stt|5|5So 
\Zi.X. T>'T'r=^=^iy h(10)<D±^^^\f:^y h ( 2 ) iSrT" V tf 3 i^^^^<D 

y hi2)},<lp^m^tlX\i^^ 5 0(DT:/7^'^(21)tr^tt-ett^iit<^;&lRjt-lR)ltSw 

20 tT^mm^o 

^^i^B^^mm^^^itir^^^ 3fe-rMm^v^^-/K4l)lcj;o-C. SoOTi^T" 
(21) (^^tf ;^^ P> iift^^liO^^j^j: 1 o£t±OT (21) 355^tR$ tl.So ^SfelJls 

mmm^^titiT^^Ti-(2i)i,zj:^^mvtm\^x. ^^—f^wii^it^f-c^-:^^^ 

25 (ll)(Z)M®^£^^i^^b^^>i)se,JnApdE^^t^^.5, h(2)oiR]tS:^'ft:$-^T. ibtj^^? 



wo 2004/109846 



7 



PCT/JP2004/007804 



3 ^sfeTnv? 3 :/ h ( 3 ) t:m^'r s lAifis (31) <Dia p b Kii?L (34) (D ^u^mx 

Kii?L(34)^jiigbT> 3^«s:g|5(32)(D58P}ei^6>T$P^-¥K'^5/ h (4) (Z>i^gpi;:^ 

TlfP=¥^tf^5' h (4)f^oM^^v'^— /K4l)^c:g^ig$tb-CV^5(^T^ rtb 

10 ii?L(34)(?5i^la5l-TSv^Jj:m:JafetLfc**-C^^Sr^x.5^i: ^^.fct). av^^^:j^ 

X. :://K22){i. +i>J^i^%<^t>oTT>'7^-^(2i)i:iiljii^i>^- 

/K41)(D|igSr#tJ«TV^5(?5-e, JhgP'^-YH'^iy h (2)<DFRl#<?D|^'fbtc:#oTl^$ft 
>5rw-;:/yu(22) tz:a§:^c/j;3S;^:65f^ffli-5 i: nti: < . l^«i<{r-:^/i.(22) :&5?ife»f-r5 

15 jftfi^iV\ 

JilB:*:|S§gic^57^^^^Wig®icJ;tbf^. 5 o(^T>'x-^(2l)(Z)f^, iiit 
^m(0 ^HJ-tj:! -D&.±<OT^^'r -^(21) iimm'^ v^n. -/k (41) Je: J; o $ 
r<^T>'7'':?-(21)ic:J;5ji{t4^tliT*r:/^-?-^^5/ h (10) OJigP^r-^ tr;t> b 
( 2) =lrllI^$-a:S r <i: J; 19 . ^T>'x-:^ (21) ^St>^^t^S^0^i5V^^fR]^c:[^]tt 

m.mif^X'm^(Omm^'^m-Vh^o Mx.fi. 3^7ni?3'l'>'h(3)i:LT. T$P 
^ If ;^ 5, h ( 4 ) (^)±ffit;i$ftgP (31) S.t)«^#:gP (32) ^mm-T^ t ±^^^ 



wo 2004/109846 PCT/JP2004/007804 



( i ) KP^M-T^ t 3 ^ybi^ 3-Cl^hi3) (O^^ttSP (43) 



wo 2004/109846 



9 



PCT/JP2004/007804 



m (o ^ m 

(21) H)^ ^nXf^mm:^(D^—^M-iK\^^}iC^^hflX. 3 Hkini^ a :/ h ( 3 ) 
#:^i:^^$nfctea5(31)i:. ^*ftg|5(3l)o3fe«tc^lt btbfc^<^gp(32) <i:. Hiajj 

(ommm^m $ HtriB^ft^as 02) g ^ \z.m^ 5 ^^Jtgp (43) tt^hm^ 

^fl. BUlB»:ii7L(34)f*. $ft$|S(31)3^t)«^(i|s:gp(32)Sr^aiU-C. BtrlB-:*'<^ffi#: 



wo 2004/109846 



PCT/JP2004/007804 



1/^4 




wo 2004/109846 



PCT/JP2004/007804 



2/4 




wo 2004/109846 

r 



PCT/JP2004/007804 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/007804 



CLASSIFICATION OF SUBJECT MATTER 

Int.Cl^ HOlQl/12, HOlQl/24, H01Q3/08, H01Q21/06 



According to International Patent Oassification (IPC) or to botii national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification qnnbols) 

Int.Cl^ HOlQl/12, HOlQl/24, H01Q3/08, H01Q21/06, F16C11/10 



Documentation seaidied otfaor than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Jitsi:tyo Shinan Toroku Koho 1996-2004 

Kbkai Jitisuyo Shinan Kbho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 



Electronic data base consulted during fte intenuitional search (name of data base and, vrhere practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim>[o. 



JP 2002-064328 A (Sony Corp.) r 
28 February, 2002 (28.02.02), 
Full text; Fig. 13 
(Family: none) 

JP 10-026125 A (NEC Corp.)/ 
27 January, 1998 (27.01,98), 
Full text; Figs. 1 to 7 
(Family: none) 

JP 10-041744 A (Nippon Telegraph And Telephone 
Corp r 

13 February, 1998 (13.02.98), 
Full text; all drawings 
(Family: none) 



1,2 



1,2 



1,2 



I X I Further documents are listed in the continuation of Box C. 



I I See patent femily annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specifiecQ 
"O* document referring to an end disclosure, use, exhibition or other means 
"P" . document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the iirvention 

"XT document of particular relevance; the claimed invention carmot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone- 

"Y" document of particular relevance; the claimed invention caimot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in ttie art 

"A^ document member of the same patent fonily 



Date of the actual completion of the international search 
23 June, 2004 (23.06.04) 



Date of mailing of the international search report 
06 July, 2004 (06.07.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



FapsiffiikMo,. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (secpnd sheet) (Januaiy 2004) 



DOraiN ATION AL SEARCH REPORT 



lateraational application No. 

PCT/JP2004/007804 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 



Citation of document, with indication, where £q>pTopriate, of the relevant passages 



Relevant to claim No. 



JP 2002-271116 A (DX Antenna Co.^ Ltd.)r 
20 September, 2002 (20.09.02)^ 
Full text; all drawings 
(Family: none) 

iTP 11-220418 A (Sony Corp.), 
10 August, 1999 (10.08.99), 

Full text; all drawings 
(Family: none) 

JP 11-098046 A (Hitachi, Ltd.), 
09 April, 1999 (09.04.99), 
(Family: none) 



lr2 



1.2 . 



1,2 



Fonn PCT/ISA/210 (continuation of second sheet) (Januaiy 2004) 



B^lilS«# PCT/JP2 004./00 7804 



A. l8W©JSr«3*i?©^ (m^<l^fH^ (IPC)) 

Int.cr HOlQl/12 HOlQl/24 H01Q3/08 H01Q21/06 



B. ms^^-^^^m- 



m^^.n-sitMtyhm'^ mm^n^m ( i p c) ) 

Int. Cr HOlQl/12 HOlQl/24 H01Q3/08 H01Q21/0.6 
Fl 6C1 1/1 0 



n^mmm^m'MWi i922-i996¥' 

B:^m<mmmmm-^m 1971-200 

B:!^mmmm^»&m 1996-2004^ 

B*fflS«SI:llffiJ8f3g^a 1 9 94-2 0 04^ 



l^raSET?l6^ Ufcm^y*— ;^ i?'^— ;^<Oi6f55. SS^fclfeffl bfc^S) 



li--5^g8it>e>;h>S3tilfe • 



JP 2002-064328 A (y^— tS^^^lt) , 2 0 0 
2. 0 2.- 2 8, •:^X ^1 SHI y-/.cU 

JP 10-026125 A (B:2^m^^^^t) , 1 9 9 8. 
0 1. 2 7, :^X ^lia-7|lI (:7T ^.y— 

JP 10-041744 A {U:^mimmmW^'^^) ,19 9 

8. 0 2. 13. ±m iyr^v—fjiv) 



1, 2 
1, 2 
1, 2 



Tyj ^frH3Scofc53ciS>Jt?fcoT, S^5:S)^i:m<Dim 
r&j m—^<'r>h-:^7?.v—xm 



mj^m^^^T u^B 



2 3. 06. 2004 



06. 7. 2004 



B^HItfFiT (I SA/J P) 
©■gl^-g-l 0 0-8 9 1 5 



5 T 



3 14 1 



03-3581-1101 ihm 3 5 6 7 



«IS;PCT/I SA/2 1 0 (B2^-i?) (2004^1^) 



IWPS-^ PCT/ J P 2 O 0 4/0 0 7 8 0 4 



JP 2002-27111 6 A (.y'^=^y^:^T>y''rW^^ 
^t) 200 2. 0 9. 2 0, ^X, ±m (yr^V—ts^v) 



JP 11-220418 A (y-— tS^^^h) 1 9 9 9 . 0 
8. 10, (P^T^y— JfeU) 



JP 11-098046 A m^^Q^Mf^m) 1 9 9 9, 

0 4. 0 9 (7t 5 y— J'^U) 



1. 2 



1. 2 



1. 2 



il^PCT/I SA/2 1 0 (®2^-i^0^t) (2 0 04^1^) 



